UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
WASHINGTON, D.C. 20460

OFFICE OF THE ADMINISTRATOR
SCIENCE ADVISORY BOARD

December 15, 1999

EPA-SAB-EC-LTR-00-001

Honorable Carol M. Browner
Adminigtrator

U.S. Environmentd Protection Agency
401 M Street, SW.

Washington, DC 20460

Subject: Science Advisory Board's review of the Draft Chloroform Risk Assessment
and Related Issues in The Proposed Cancer Risk Assessment Guiddines

Dear Ms. Browner:

The Chloroform Risk Assessment Review Subcommittee of the Science Advisory Board was
convened to review the Office of Water’s draft risk assessment for chloroform, with particular attention
to the mode of action analysis for chloroform-induced cancer, and the gpplication of the relevant
sections of the Proposed Cancer Risk Assessment Guidelines. The Subcommittee met on Wednesday
and Thursday, October 27" and 28" in Washington, DC, to address these (and related) issues (A copy
of thefull Chargeis provided in Appendix A).

A full report documenting the findings of the Subcommittee is currently in preparation. This
brief letter report, which addresses one element of the Charge, was developed at the request of the
Office of Water (OW) in order to provide rapid feedback on their application of a key eement of the
Proposed Cancer Risk Assessment Guidelines (GLS) (section 2.5, Mode of Action Framework for
Analyss) to the chloroform risk assessment. The specific question posed by the OW asked:

“Based on its gpplication to the chloroform risk assessment, please identify any specific
text in the draft Cancer Risk Assessment Guidelineg' s framework for mode of action
analysis (section 2.5) which you would advise being changed prior to their publication.”

After ddiberating on thisissue, the Subcommittee wishes to expressits overal support for the
GLS (July 1999 draft) framework for determining the importance of different modes of action. Nothing
was identified that should hold up their publication. There were, however, a few suggestions that arose



during the Subcommittee' s discussion of the Guiddines that would ad in their implementation that we
would like to convey to the Agency for condderation:

a)

b)

d)

The Subcommittee believes that the mode of action determination should include a step
that identifies gaps in knowledge when presenting conclusonsiin the draft GLS human
relevance section on page 2-35. Gaps that relate to the potentid for effectsin sendtive
populations and/or subpopulations are particularly important in thisregard. Inthisvein,
the Subcommittee S0 suggests that the Agency consider establishing a checklist
addressing populations of concern (such as pregnant women and children), Smilar to
that devel oped by the Food and Drug Administration (FDA), to be considered in each
mode of action andyss. Thiswould serve to identify uncertainties in the determination
that could be buttressed by further research.

The following statement from the draft GL s provides little guidance: "Generdly,
'sufficient’ support isamatter of scientific judgment in the context of the requirements
of the decision maker or in context of science policy guidance regarding a certain mode
of action." In theimplementation of the GLS, it is suggested that some greater
specificity asto what the term "sufficient” means would be useful, as would a satement
to the effect that a determination of a mode of action should be based upon
experimenta evidence. The fact that the hypothes's remains cons stent with a number
of digtinct experimentd chalenges builds confidence that a certain mode of action is
essentia to the induction of cancer by agiven chemical. Consistency between
endpoints related to mode of action and carcinogenic responses should be sought in
experiments that give both positive and negetive results. The Subcommittee suggests
that the statement “Findings that show that other chemicas having paralle toxicologica
properties aso result in a carcinogenic response strengthen the conclusion that a
particular mode of actionis causd” be included as an additiond bulleted item following
line 24 of page 2-34 of the GLs.

Some attention needs to be paid to terms that are used in describing a mode of action.
For example, what is meant by “sustained” when referring to cytotoxicity, cell
replication, or regeneraive hyperplasa? This usage seemsto imply that the effect must
recur for some minimum period of time. Some guidance is needed, Snce most studies
of such effects are of very limited duration. The use of the terms“linear” and “non-
linear” dose-response curvesin the GLs aso create some confusion and should be
more clearly defined. It may be that al dose-response curves for cancer have some
non-linear character and linear relationships can have non-zero intercepts.

Thereisan implicit recognition that mutations are an inherent part of carcinogenesisin
the GLs. It would be ussful to point out that the carcinogenic activity of some
chemicds gppears to involve modifications of cell divison and cdl death processes.



Such chemicas act to 1) permit the expression of previoudy experienced genetic
damage and 2) promote clona expansion of cdls containing mutations that result in
autonomous growth. In this case the mutations can be produced by avariety of
endogenous and exogenous processes, which collectively are said to arise
“gpontaneoudy.” Thisisageneric ideathat provides some pergpective with respect to
anumber of modes of action that can contribute to a carcinogenic response without
direct interaction with DNA,, including cytotoxicity, cdl replication, and reparative
hyperplasa. Such adiscusson might be usefully placed in section 2.5.3 of the GLs
where anumber of potential modes of action are identified.

We gppreciate this opportunity to review an gpplication of the Agency’s proposed Cancer Risk
Assessment Guidelines and look forward to receiving the responses of the Assistant Administrators of

the Offices of Water and Research and Development. The Subcommittee will work to bring our
deliberations on the other eements of the Charge for this review to an early conclusion.

Sincerdy,

/s/

Dr. Joan M. Daisey, Chair

Science Advisory Board
/s/ /s/
Dr. Richard J. Bull, Co-chair, Dr. Mark J. Utdl, Co-chair,
Chloroform Risk Assessment Chloroform Risk Assessment
Review Subcommittee Review Subcommittee
Science Advisory Board Science Advisory Board



General Purpose:

Charge 1:

Charge 2:

APPENDIX A - CHARGE

Review the Mode of Action Determination and Selection of Nonlinear Dose-
Response Approach for Chloroform under EPA’ s Proposed Cancer Risk
Assessment Guiddines Revisons, and identify specific satements or text in
section 2.5 of the draft Cancer Risk Assessment Guidelines which, based onits
goplication to the chloroform risk assessment, you would advise be changed
prior to find publication.

Based on its gpplication to the chloroform risk assessment, please identify any specific
text in the draft Cancer Risk Assessment Guidding s framework for mode of action
andysis (section 2.5) which you would advise be changed prior to their publication.

Specific questions:

a)

b)

In the draft chloroform risk assessment document, are the conclusons asto the
following issues adequatdly supported by the anayses presented in the hedth
risk assessment/characterization (as supported by the ILSI report) and the
framework andyss?

@ chloroform’s mode of action

2 consideration of anonlinear approach to dose-response, and the

posshility that mutagenesis might play arole in the carcinogenic
response.

3 the relationship of low-dose pathology to the doses that induce tumors.

4 epidemiologic evidence on chlorinated drinking water asto the
carcinogenicity of chloroform, including comment on any concluson to
be drawn from the epidemiologic data about mode of action.

Does the assessment of children’srisk for chloroform appropriately address the

risk concerns, including ontogeny of drug metabolizing enzymes), given the data
avalable?

A-1
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NOTICE

This report has been written as part of the activities of the Science Advisory Board, a public
advisory group providing extramura scientific information and advice to the Administrator and other
officids of the Environmenta Protection Agency. The Board is structured to provide balanced, expert
assessment of scientific matters related to problems facing the Agency. Thisreport has not been
reviewed for approva by the Agency and, hence, the contents of this report do not necessarily
represent the views and policies of the Environmental Protection Agency, nor of other agenciesin the
Executive Branch of the Federal government, nor does mention of trade names or commercia products
congtitute a recommendation for use.

Digtribution and Availability: This Science Advisory Board report is provided to the EPA
Adminigtrator, senior Agency management, gppropriate program staff, interested members of the
public, and is posted on the SAB website (www.epagov/sab). Information on its availability isaso
provided in the SAB’s monthly newdetter (Happenings at the Science Advisory Board). Additiona
copies and further informeation are available from the SAB Staff.



